Three hundred seventy-nine Kuwaiti patients with brucellosis were admitted to Adan General Hospital, Kuwait, during the period 1984-1985. Of these 231 were males and 148 were females. Diagnosis was based on symptoms and signs compatible with the disease and on the detection of significantly elevated antibody titer and/or positive blood culture. The primary means of exposure were the consumption of raw milk and contact with goats, sheep, or camels. Patients most frequently presented with fever (91070 ), chills (40070 ), sweats (39070), gastrointestinal symptoms (30070), headache (23070), respiratory symptoms (23070), and musculoskeletal symptoms (22070). The major signs were osteoarticular involvement (37070), hepatosplenomegaly (27070), and lymphadenopathy (9070). Different regimens of treatment were used, but the highest rate of cure was achieved with triple therapytetracycline, streptomycin, and rifampin.
Human brucellosis is a major health problem in Kuwait and worldwide [1] [2] [3] [4] . Humans contract the disease in a variety of ways -by ingestion, inhalation of aerosols containing the microorganisms, contamination of abrasions or cuts of the skin, and sometimes through the conjunctiva [5] [6] [7] [8] . Human brucellosis is a multisystem disease that presents with nonspecific symptoms, the most frequent of which is fever. About 80070 of patients recover spontaneously; others develop complications during the acute stage or pass into an undulatingly pyrexial or a persistently apyrexial state of ill health [6, 9, 10] . This study was carried out in the Adan Health Area (AHA), Kuwait, with the objective of throwing light on the epidemiologic and clinicopathologic characteristics of brucellosis in Kuwait.
Methods
During the 2-year period December 1983-November 1985, 1,971 patients presenting with symptoms suggestive of brucellosis were admitted to Adan General Hospital and investigated. (All data were collected by A. R. M. M.) The investigations comprised a detailed history with special reference to consumption of milk and milk products, contact with animals, and camping in the desert; a general physical examination; and laboratory investigations. Three tests (as described by Isenberg et al. [11] ) were performed on blood samples taken from each patient; the first test was done at the time of admission, the remaining two within 3 days thereafter.
Brucella species were identified according to their colonial appearance, cell morphology, inhibition by thionin or basic fuschin, and agglutination by specific Brucella antisera. Brucellar antibody tests were performed by tube agglutination (TAT) for each patient at the time of admission and 2 weeks later. If the initial tests were negative, they were repeated after 3 and 5 weeks. Sera were tested at twofold dilutions from 1:20 to 1:20,480 using suspensions of Brucella abortus and Brucella melitensis (Wellcome Laboratories, England). If agglutination tests were persistently negative or a significant rise in titer was not achieved, immunofluorescence (IF) tests were then carried out as described by Wulff and Lang [12] using fluorescein-labeled goat antihuman IgG and IgM (bio-Merioux, Institut Merioux, Lyon, France). A positive and a negative control were included with every test, and the findings were correlated to the controls. TAT titers less than 1:80 were repeated and considered positive only if a fourfold rise was obtained. In moderately to severely ill patients with TAT titers of <1 :80, IF was carried out without a 2-week wait. IF was also done in highly suspected cases that failed to show a significant rise in TAT titers after 2-5 weeks, as well as for all patients who returned for follow-up.
A diagnosis of brucellosis was made on one or more of the following criteria: (1) isolation of Brucella species; (2) a titer of >1 :160 by TAT; (3) (4) a fourfold rise in titers (Le., conversion of a negative serum to a positive). A total of 452 cases fulfilled these criteria; 379 (83.8%) of these were Kuwaitis, 55 (12.2070) were non-Kuwaiti Arabs, and 18 (4.0070) were non-Kuwaiti non-Arabs. This paper reports the findings for the 379 Kuwaiti patients because they form a homogeneous group. The other 73 cases will be reported separately. The 379 cases were separated into four groups according to their clinical presentation: (1) mild, febrile or afebrile with little or no prostration; (2) moderate, febrile or afebrile with complications causing a moderate degree of disability; (3) severe, toxic, and prostrated cases without complications; and (4) complicated, febrile or afebrile, toxic or nontoxic, but complicated by spondylitis, meningitis, or endocarditis. The mild cases were treated with either 1 g of tetracycline every 12 hours or 2 tablets of trimethoprim-sulfamethoxazole (TMP-SMZ; 160 mg TMP and 800 mg SMZ) every 12 hours for a 4-to 8-week period. The moderate and severe cases were treated with one of the above two drugs or rifampin (450-600 mg/d) in combination with streptomycin (1 g/d) for a period of 4-8 weeks. Complicated cases were treated with two of the above three drugs combined with streptomycin for~8 weeks. Five adult patients with neurobrucellosis received dexamethasone, and two adults and 21 pediatric patients with severe arthritis and slowly-resolving fever received prednisolone. Patients presenting with painful arthropathy and myalgia were given nonsteroidal antiinflammatory drugs as indicated for these conditions.
Patients were followed up for 6 months after discharge; they were seen at 2 weeks and then at 2, 4, and 6 months. They were advised to report immediately if there was any sign of relapse. A clinical re-lapse was defined as the reappearance of symptoms and signs compatible with the disease, a positive blood culture, and/or a fourfold elevation in antibody titer after a posttherapy drop in the absence of reexposure to infection. A serologic relapse was defined as a fourfold rise in titer after a posttreatment drop in the absence of definite symptoms and/or signs.
Characteristics of Patients
Of the 379 patients, 231 (61070) were males and 148 (39070) were females. The age distribution was similar in both sexes (table 1). Of the 231 males, nine (3.9070) were preschool children and 86 (37.2070) were students. The 29 (12.6070) patients~50 years of age were all retired. The remaining 107 (46.3070) comprised 29 unemployed men, 24 shepherds, 21 soldiers and guards, 17 civil servants, eight skilled workers, five traders, two farmers, and one engineer. Of the 148 females, 92 (2.2070) were housewives and 46 (31.1070) were students. Ten (6.8070) were preschool children.
The Kuwaiti population in the AHA is 148,000; half of that population is female. The average annual incidence of brucellosis, based on hospital admissions, for 1984 and 1985 was 128 cases per 100,000 population (156 and 99 per 100,000 for males and females, respectively). The male-to-female ratio of incidence was 1.6:1; the incidence increased with age in both sexes (table 1). The highest seasonal peaks were observed during summer (May and July) and the lowest during winter (December and January).
Two hundred sixty (69070) of 379 patients gave history of consumption of raw milk: 240 patients consumed goat's milk, 13 consumed cow's milk, and seven, camel's milk. Forty-two patients denied milk (8) consumption but admitted to direct contact with livestock; the remaining 77 denied any exposure (table  2) . It was difficult to ascertain the exact time of infection or the incubation period because most patients were not able to recall the exact date of exposure.
Clinical Manifestations
The commonest symptoms and signs among the 379 patients are summarized in Of the male and female patients 200,70 and 230,70, respectively, suffered from myalgia and arthralgia. Sixteen percent of the males complained of backache and lethargy, while 130,70 of the female patients complained of backache and 280,70 of lethargy (table 2). The incidence of meningoencephalitis was 18 times greater in females than in males. The difference was found to be significant (X 2 = 12.87; P < .001). Headache occurred more commonly among females (290, 70) than among males (180,70); this difference was also statistically significant (X 2 = 6.04; P < .05).
Eighty-seven (230, 70) of the 379 patients presented with respiratory symptoms, which often occurred during the first 2 weeks of the illness. Of these, 30 denied consumption of raw milk or milk products. Symptoms included dry cough, dyspnea, pleurisy, and flu-like illness. Solitary granuloma was diagnosed radiologically in one patient, pneumonic patches in five cases, generalized haziness in 15 cases, and localized haziness in nine cases, and pleural effusion was observed in two cases. One patient had lobar pneumonia with hilar lymphadenopathy. In the remaining 54 patients, the chest radiographs were normal throughout.
Seventy (180, 70) of the 379 patients presented with symptoms of urinary tract infection. These included suprapubic or loin pain, dysurea, urinary frequency, urgency, and/or urine retention. Twenty-two (9.50,70) of the 231 male patients presented with the manifestations of epididymoorchitis; in 21 of them it was unilateral. Fourteen patients (eight females and six males) had psychiatric symptoms, which included insomnia, depression, anxiety, nightmares, and psychosis.
Among the females there were seven pregnant patients, four in their first trimester and three in their third. The four first-trimester patients aborted, but none of the remaining three did.
Hepatomegaly was detected in 37 (9.80,70) of the 379 patients, splenomegaly in 57 (15070), and hepatosplenomegaly in 103 (27.2%) (table 2). Lymphadenopathy was only observed in 33 (90, 70) of the patients; 20 of those had cervical involvement.
Among the 140 patients who presented with involvement of the osteoarticular system, there was involvement of the hip joint in 80 patients, knees in 53, sacroiliac in 24, and ankle in 23 patients. The complications pertaining to the osteoarticular system have previously been reported [13] .
Laboratory Findings
Only 52 patients (25 Samples for 201 patients showed a fourfold or greater rise in titer (TAT 1:160-1 :2,560), 76 had an initial titer of TAT~1 :160 and showed variable degrees of rise in titer, and 34 converted from negative (TAT <1 :80) to positive (TAT~1 :160). Five samples showed an initial titer of >1:5,120. The sera from 63 patients were negative by TAT but gave positive reactions by IF at titers ranging from 1:640 to 1:20,480; 26 had IgG and IgM, 37 had IgG only. Although patients with positive blood cultures were more prostrated, no great difference was found in the clinical manifestations between these patients and those with negative blood cultures or those with constantly high or progressively rising antibody titers. Disease activity correlated better with IF (mainly IgG) than with TAT. All patients with positive blood cultures invariably had high IgG levels (~1 :1,280) + IgM, as did all moderately to severely ill patients and cases complicated by neurobrucellosis and spondylitis for which blood cultures were negative. Some of these cases had TAT titers persistently <1 :80.
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Treatment and Follow-Up
The regimens and outcome for the 376 patients who received treatment are shown in table 3. The regimens of therapy were decided on the basis of the patient's age, the severity of the disease, presence of pregnancy, and tolerance to the drug. The mean period of stay in hospital was 9 days (range, 3-90 days). In 19070 of the patients the fever dropped to normal before the initiation of therapy; in 43070 it dropped within 5 days after start of treatment; in 29% within 6-10 days; and in 9% more than 10 days after start of treatment. Arthralgia, myalgia, and sweats resolved within 7 days, whereas arthritis took 2 weeks to disappear. Pneumonia, pleurisy, pleural effusion, pulmonary granuloma, mastitis, and orchitis resolved in 1-2 weeks. Pain, tenderness, and muscle spasm associated with spondylitis resolved in less than 2 weeks, but no significant radiologic improvement was seen before the elapse of 24 weeks. Improvement with treatment occurred in radiculitis but cranial nerve damage was usually permanent. No catch-up phenomenon was observed in response to therapy in patients with weight loss; weight gain was slow and irregular in comparison to improvement in appetite. Hepatosplenomegaly took 2-6 weeks to resolve.
Of the 140 patients who were followed up for periods~6 months, 58 patients (41.4%) relapsed either clinically or serologically (table 3) . The period between completion of treatment and relapse varied from I week to 26 weeks. Relapse rates of 51 % and 50% were observed among patients who received either tetracycline or TMP-SMZ alone (table 3) . The clinical manifestations of relapse varied. Twenty-five patients presented with fever and arthritis involving previously affected joints, whereas 13 patients presented with fever only, and six with fever and gastroenteritis. Three patients presented with fever and chest infection and three with meningitis. Two patients presented with spondylitis and two others with tendonitis. Relapses with hepatitis, deep vein thrombosis, renal impairment, and general ill health occurred in one patient each. The relapses were usually but not invariably milder than the first infection. 
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Discussion
The annual incidence of brucellosis per 100,000 Kuwaitis in the AHA is 128, compared with a national incidence of 88 per 100,000. Human brucellosis has increased greatly in Kuwait, from 1.2 cases per 100,000 population in 1976 to 26.8 in 1983 and to 68.9 in 1985 (Kuwait Ministry of Public Health, annual report 1985). The costs for both morbidity and management are great. This rise in reported cases may be due, in part, to increased awareness of the disease among medical staff and the public and to increased surveillance. Contact with a source of infection was established in 80070 of our patients. The remaining 20% might have contracted the disease while camping in contaminated areas -the peak incidence coincided with the period when Kuwaitis go camping in the desert. This period also coincides with the lambing and kidding season when the grazing fields in the desert are heavily contaminated by products of conception and uterine secretions from infected animals. The season is characterized by mild weather and scanty rainfall, which may support the survival of Brucella species [6] ( figure 1 ). Contracting the disease in such a way is well documented [5, 6, 10] .
The presenting symptoms and the clinical manifestations in our series were similar to those reported elsewhere [7, [14] [15] [16] . However, manifestations such as sweats, chills, anorexia, myalgia, malaise, backache, headache, neurologic disturbances, and psychiatric manifestations occurred less frequently in our patients. A few patients were afebrile during their entire stay, a fact which should be taken into consideration in the diagnosis of brucellosis. The profound sweating in these patients and the characteristic mouldy odor of their sweat could be helpful in clinical diagnosis. Profound sweating has been reported by others [8, 9] , but the characteristic odor has not been observed before.
Most of the osteoarticular complications seen in our patients have been reported by others (14, 17] . Though to our knowledge only one case of brucellar sternoclavicular arthritis has been reported previously [18] , two of our patients over 50 years of age had this disease.
It is of interest to note that 34.5 % of the 87 patients with respiratory tract symptoms claimed no history of the consumption of raw milk or milk products, whereas only 20070 of the patients presenting with other symptoms made this claim. (All 23 patients with gastrointestinal symptoms had consumed raw milk.) This suggests that more than one-third of the patients with respiratory symptoms could have contracted the disease by inhalation. All those who had respiratory tract symptoms but who denied direct exposure to infection had camped in the desert during the spring and could have contracted the infection through portals other than the gastrointestinal tracta fact which suggests that the mode of contracting the disease may influence its clinical presentation.
The incidence of pediatric brucellosis in our series was similar to that reported from Saudi Arabia [2, 3] but different from that reported from Iran [19, 20] . This may be because of regional differences in the rate of exposure to infection or awareness of the disease by clinicians. Street et al. [21] observed no differences between the presentation of brucellosis in children and in adults. In our experience, however, septic arthritis of the peripheral large joints was commoner in children and adolescents, and arthritis of small and centrally placed joints and spondy-Downloaded from https://academic.oup.com/cid/article-abstract/10/1/211/365770 by guest on 15 February 2020 litis were commoner in adults. Most of our pediatric patients were toxic, but they invariably responded well to treatment. An association was observed between brucellosis and abortion, but, because of the small numbers involved, no inference could be made.
Blood cultures were diagnostic in only 13.70/0 of our patients, a percentage which is consistent with that reported earlier [22] , but lower than more recent findings [10, 14, 18] . Cultures of bone marrow and liver aspirates have been found to give greater diagnostic accuracy, but we attempted such invasive procedures in only a small number of our patients. Serology in our experience was safer and more informative-83% of our patients were found positive by TAT and a further 15.3% by IF.
The sensitivity of Brucella species to commonly used antibiotics and the difficulties of treatment have been discussed thoroughly [8, 9, [23] [24] [25] . Because of poor follow-up proper evaluation of the various treatment regimens used for our patients was not possible. Nevertheless, the data available indicate that a combination of tetracycline, streptomycin, and rifampin gives good results.
The treatment of spondylitis and meningitis poses special problems in the experience of some authors [14, 16] . We have obtained good results with prolonged therapy using streptomycin and rifampin in combination with either tetracycline or TMP-SMZ. Similar results have been reported with such treatment regimens [14, 16, 26] . Our only case of B. melitensis endocarditis was treated initially with amikacin sulfate; when the diagnosis was confirmed tetracycline and TMP-SMZ were added.
The overall relapse rate (15 0/0) was similar to that reported by other researchers [19, 25, 27] . Norton, however, reported a higher relapse rate in Saudi Arabia and attributed his findings to prolonged followup [17] ; but in endemic areas like Kuwait and Saudi Arabia, it may not always be possible to differentiate between relapse and reinfection.
Conclusion
Kuwait is now experiencing one of the highest incidences of brucellosis in the region, involving all ages and all strata of the community. The disease is more widespread among the indigenous population -for each case of brucellosis reported an estimated 26 cases are unrecognized or unreported [5] . The average length of stay in the hospital is 14 days, which, at a cost of U.S. $200 per day, adds to the burden on the health services. Reduction of morbidity and economic loss through the control and prevention of brucellosis in animals and humans should be the goal in Kuwait. Cooperation and joint supervision and surveillance at the boundaries with neighboring countries are of paramount importance in controlling brucellosis in shared grazing areas. A policy of disposing of animals with brucellosis should be adopted. Continuous educational programs on brucellosis are essential for nonmedical as well as medical workers.
